Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.006 Å; R factor = 0.049; wR factor = 0.146; data-to-parameter ratio = 11.4. organic compounds o2470 Ahmad et al.
In the title molecule, C 20 H 19 FN 4 O 3 S, the heterocyclic thiazine ring adopts a half-chair conformation with the S atom displaced by 0.668 (4) Å from the mean plane formed by the remaining ring atoms. The mean planes of the benzene and pyrazole rings are inclined with respect to each other at a dihedral angle of 17.4 (3) . The acetamide chain (O/N/C/C/C) linking the pyrazole and 2-fluorobenzyl rings is essentially planar (r.m.s. deviation = 0.030 Å ) and forms dihedral angles with the mean planes of these rings of 78.8 (2) and 78.89 (14) , respectively. The crystal structure is stabilized by N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen-bonding interactions, resulting in a six-membered ring with an R 2 1 (6) motif, while C-HÁ Á ÁO and C-HÁ Á ÁF hydrogen-bonding interactions result in chains of molecules lying along the c axis in a zigzag fashion.
Related literature
For biological activities of benzothiazine derivatives, see: Turck et al. (1996) ; Silverstein et al. (2000) ; Lombardino et al. (1973) ; Zinnes et al. (1973) ; Ahmad, Siddiqui, Ahmad et al. (2010) ; Ahmad, Siddiqui, Zia-ur-Rehman & Parvez (2010) . For related crystal structures, see: Siddiqui et al. (2008 Siddiqui et al. ( , 2009 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày; z þ 1 2 ; (ii) Àx þ 1 2 ; y þ 1 2 ; z À 1 2 ; (iii) Àx; Ày À 1; z þ 1 2 .
Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SAINT and XPREP (Bruker, 2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: SHELXL97. (Turck et al., 1996; Lombardino et al., 1973; Zinnes et al., 1973) . On the other hand, celecoxib, a pyrazole compound is an anti-inflammatory drug and a selective inhibitor of the cox-2 enzyme (Silverstein et al., 2000) .
Keeping in view these features, we perceived that pyrazolobenzothiazine nucleus has a broad potential for biologically active molecules. We have prepared pyrazolobenzothiazines which are structural hybrids of both of these medicinally important heterocycles (Ahmad, Siddiqui, Ahmad, Parvez et al. (2010) ; Ahmad, Siddiqui, Zia-ur-Rehman & Parvez (2010)). In this article we report the crystal structure of the title molecule.
The bond distances and angles in the title compound ( Fig. 1 ) agree very well with the corresponding bond distances and angles reported in closely related compounds (Siddiqui et al., 2008; 2009 ). The heterocyclic thiazine ring adopts a half chair conformation with atom S1 displaced by 0.668 (4) Å, from the mean plane formed by the remaining ring atoms (r.m.s. deviation 0.036 Å for N1/C1/C6-C8 atoms). The mean-plane of the benzene ring C1-C6 makes a dihedral angle 17.4 (3)° with the mean-plane of the pyrazolyl ring (N2/N3/C7/C8/C10). The acetamide chain (O3/N4/C12-C14) linking the pyrazolyl and 2-fluorobenzyl rings is essentially planar (r.m.s. deviation 0.030 Å) and forms dihedral angles with the mean-planes of these rings 78.8 (2) and 78.89 (14)°, respectively.
The crystal structure is stabilized by intermolecular hydrogen bonding interactions ( Fig. 2 and Table 1 ). The hydrogen bonds N4-H4A···O3 and C12-H12B···O3 result in a six membered rings in R 2 1 (6) motif (Bernstein et al., 1995) while C3-H3···O2 and C14-H14A···F1 hydrogen bonding interactions result in chains of molecules lying along the c-axis in a zigzag fashion.
Experimental 3,4-Dimethyl-5,5-dioxidopyrazolo[4,3-c][1,2] benzothiazin-2(4H)-yl acetic acid (1.013 g, 3.3 mmol) was dissolved in toluene:THF (2:1) and boran-THF complex (1.1 mmol) was added. The reaction mixture was stirred for 40 minutes and 2-flourobenzyl amine (0.412 g, 3.3 mmol) added. The contents of the flask were refluxed for 5 h. The solvent was evaporated under vacuum and the product was purified by column chromatography. Colorless crystals were grown from an ethyl acetate solution which were used for X-ray crystallographic studies; m.p. 419-420 K.
Refinement
All H atoms were positioned geometrically and refined using a riding model, with N-H = 0.88 Å and C-H = 0.95, 0.98 and 0.99 Å, for aryl, methyl and methylene H-atoms, respectively. The U iso (H) were allowed at 1.5U eq (methyl C) or 1.2U eq (the rest of the C/N). An absolute structure was determined by the Flack method (Flack, 1983) 
Computing details
Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008).
Figure 1
The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) Geometric parameters (Å, º) C1-C2 1.381 (6) C12-C13 1.531 (6) C1-C6 1.413 (5) C12-H12A 0.9900 C1-S1 1.755 (4) C12-H12B 0.9900 C2-C3 1.383 (7) C13-O3 1.227 (5) C2-H2 0.9500 C13-N4 1.335 (5) C3-C4 1.391 (6) C14-N4 1.457 (5) C3-H3 0.9500 C14-C15 1.514 (6) C4-C5 1.380 (7) C14-H14A 0.9900 C4-H4 0.9500 C14-H14B 0.9900 C5-C6 1.384 (6) C15-C16 1.369 (7) C5-H5 0.9500 C15-C20 1.469 (7) C6-C7 1.443 (6) C16-F1 1.282 (6) C7-N2 1.339 (5) C16-C17 1.428 (8) C7-C8 1.408 (5) C17-C18 1.354 (9) C8-C10 1.366 (6) C17-H17 0.9500 C8-N1 1.430 (5) C18-C19 1.340 (9) C9-N1 1.471 (6) C18-H18 0.9500 C9-H9A 0.9800 C19-C20 1.425 (8) C9-H9B 0.9800 C19-H19 0.9500 C9-H9C 0.9800 C20-H20 0.9500 C10-N3 1.360 (5) N1-S1 1.650 (3) C10-C11 1.500 (6) N2-N3 1.353 (5) C11-H11A 0.9800 N4-H4A 0.8800 C11-H11B 0.9800 O1-S1 1.429 (4) C11-H11C 0.9800 O2-S1 1.430 (3) C12-N3 1.444 (5) Hydrogen-bond geometry (Å, º) 
